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C74)«SA 


frSfcfc ft 3C1 



C54> Emnzm nmxtm 

(57) [g^33 




-[ JWt* rY-ffi$mv ■«crjE©s»f*«*r*3i5- 
huIEM i t&w-fc <t%> z&<r> b >x*> e>*S£<? n* t 

(eKfT^SSX-A b>X<£tz4>& < 1 
t «f8R & T* X- A b >X« 
[1S*JI2] «eE»f3W¥aiB. fflESs2»Cjatf6 
t i fc TSfflH&I 1 ^S<DX- A b > 

X, 

nt t ^ 3 1 £t#SSi: T^IS*?I l lEi£©X- A b > 

Xo 

JI*rfllE3&*>X-Ab>X; 
0.005<l tfd/tfr I <D.12 
<SU 

* d : Gl&BJGSffleD^fa. 
H*?Iif38©X-Ab>X; 

2<1 R2XHmax/A0l <57 
fib. 

R2 : mmmv&knffim&wm), 

Hmax : S|(B'e^S©U>X©^>afI(iiUB), 
#1 1 lEiSwX- A b >x. 

(DX-AU>X <> 

[0001] 

tsasAWiiSRftsH *§gfl«. x-a b>x*zsi 
*. 

[00023 

[ffi*©88f 3 fiat© b >X^ + v*—Ji* ^^X- A 
[0 0 0 33 SOJ^SsRHcatb^ tJgfPS-l 2 



7 0 1 2^frf«. 6JHC. jEOj^fcb** 

[0004] 

[JWiWl^b*5 4:-r*aa3 man 

*#BfF3 - 1 2 7 0 1 2-§£#SE3iS©X- A b >X1? 

[0005] *38BSt*2 ©atewgazg^t^ ? n&4j 

Jl^ME* ttfcX- A b >X*3S»TS 2 1 * § fit 
[0006] 

!2^^5M^©X-5>^!g?U 
T, »l8kSB28t*^ 5.WlBBS&Sil<?**5lZ 
&»prSX-Ab>XlZ:fc^T. «aS5iafttiWt<i: 
^2&05b>X6>e>^!4?nsti:%)lZ. Sifr^a* 
X-Ab>X+iZ^ < fcfc lffiH^&Z fc**5»i:T 
*. 

[0 0 0 7] If£il2fEi!toX-Ab>XB, II 
*?IllEtSroX-Ab>XtZfc^T, HufStHlifBt!^® 

[0 0 0 8] J*fcil3ffiiS©X-Ab>X«, II 
*?HfEi|©X-Ab>XtZ^^. ffiBsfflftftfln 

[0 0 0 9] Sfe. Jfc£cl4^$fc>X-Ab>X«, H 
IEiS©X-A b >XK fct v£\ ;&©*RfW*ft5M£ 

[0 0 1 0 3 0.005< I d>d/<t>r I <D. 12 
HU 

<6 d : SKf^ffi<OjE^, 

* r : mitmffi*Hte®<»mjm?m<7ySf$&5tt. 

[0 0 1 1 ] Sfe» II*rl5!^£(DX-Ab>XB. II 
#3 1 lEt&OX- A b >XiZ *t ;>;©##it5rMS 

[0 0 1 2]2<l R2XHmax/A0 I <57 
1Mb, 

R2 : EWf3^©2/%a>{SaBffla(Wm)v 
Hmax : BifB'E^ : S«Ob>Xo^(@(inm), 
AO : @t0c^S©ISIt4^C«(miD), 

[001333fc, lf*iiegiji(DX-Ab>XB. II 
*Elll^S©X-Ab>XtZ*^T, milSStfB'ci^® 

*\ l^M^s^TSSiffi'e^mogSizisw-e.nT 



-[-0-Q^4-h«*H*^7-fil!^--A-b3/-X«-»- 
COO 1 5] 

COO 1 6]Jin~5©§g&&g!L&©X-AU>X«. ^ 
rl)t, Jl©JKyj*#T*Sff2S<Br2)i:s 

n, j2»n»^a^v©x-5>ifiziaii/"c. Mis 

(Or 1) i: M 2f¥(Gr2) t ©NKW3K < * ? tZ&SjTS 
X-Ab>Xf**, Hl~34"©£e*lfilfii2«, * 
n^nM 1 af(Brl)at/ ! Ss2af(Br2)«>l£»«CW)^ 6 2 

C 0 0 1 7 ] Ml iDW«X-A U>XB, tirfHM 

X(L1)(»1W), Hfii«^ttO»2b>X(L2). » 
9 (A)*» SJSEfcSB 1 »(0rl) «Cfi©jE*=xax 

xm&M* l/>X(L4)A^e>i?g^M2P(Gr2)fc. *»5 

co o 1 8 1 m2a>mmmo>x-A\yyxu. mm 

X(Ll)Cffiffi»*#KSiiu «rf*»Zl2l8r3l«ffi>. SffiReA 

*Jb lP(Grl) fc s IMftZ A©jE*=x:&X^©M3 
b>X(L3)(raSA^a), IttWWlKJOft^xax 
fl£tt©54 l/>X<L4)*»6«*S?280jr2)fcv 

C 0 0 1 9 3 M3©§§8©f»X-A U>XB. ftftffll 
<K9Jflfc:» ^tlltzA©m©*=x:*xfl£b:©Mi U> 
X(L 1) , ffiA©M2 U >X(L2) («mtl 

iz®mem. Mta??****). «9<a>*«&j** 

SlflKGrDi:, «zdhtDiE*=x*xj$#D3t3L/ 
>X(Ll)(ffii»*!f3m ttfHfflCEfflBteSfiB). HWHffl 
££3©m*^X2)Xff^©M4 b^X0.4)*»6fi»IS2 

C 0 0 2 0 3 M4©SBBei@R©X-A U>XB. Ifettffll 
•£9Ji£, *^ffi^db©ft©*=xaxfl£tfa>Ml U> 
X(Ll)fl*f«»*3f3Sffi* «ri«BICEffif3teSSB). SA<» 
Jg2b>X(L2), «9(A)*'6«*lSl8(Brl)t, «ffl 

S) , WB^ffllC C3©m * = X* X^©M4 b > X(L4) 
*5J3»352S(Gr2)i:» *»6flWt«*nTH*. 
C 0 0 2 1 3 I5fl)g»^®X-A U>X«, ft($ffl| 



<fc9I®c. &fc^A©m©*=x*x^*©iri u> 
-X(L4) tfiSft*$W.-ji£©l?2 U>X(L2) .(4MW*- 

dtojE^xax^©^ \syX(ll)<Mm*$m 
S). !ftrf»![Hl©m^-X^X^cDM4 U>X(L4) 
(mBto J E^e^®)*>5^m2S!(Gr2)i:, 

C 0 0 2 2 3 S5aeS8©X- A U >X©M 1 P(Gr I) 

b. 2«w>i/>;c*«BssnT^*. z©*"Mz* Ml 
»(Qrl)*iWJ<i:'b2tJW>^>X-e«S&T*i;. ^ 
*S«Sftu**S*:SSi S(Gri)^fg£irsiiii*©=> 

CO 0 233 SaBKBroX-AL^Xtts 

X+CiWe < t %> l tfc©G»Blfi*Si*m . W&d 
BB&e£BO»* b tt« X- A u >X^Bl«Ellli~? * 
ofcfeiRMS. S!ifizMiE-*-*3t*S7«*. 
C 0 0 2 4 ] -StZlHKff^S-CmTS|fi±-&lRS 
B. jWWBft9fflo&«&» 

L=ir/ur + *d/ud (1 ) 

ur= (Nd~l) / (Nf-Nc) • • • • (2) 
yd- Ad/ (Af- Ac) =-3. 45* • (3) 

L : «±©Bak 

* r : mjvemom*. 

vr : MBemcoXtms 

<t> d : mB&mvmaj). 
v d : m&emvimm. 

Nd : dMK^*SJBie^©U>;Ofci±'*©Mfr 

A d : dtta>%& 

Af : fm>ffiM. 
Ac : cSSwi&fi. 

T4x6n^ 4 (3)^1*9. EWf3'e¥SBft©*«te 
5Mk < - 3 . 4 5) t **to*»4 . =gH5©Kl g ,© 

X-Al/ >X^-«. ±!B© J: -5 ^(sKff^ffi©#tt'&f'J 

C0 0 2 53c&lc, S5886flSK©X-Au>XWv 

iiiHybridS!b>x)fc«). mm^m^m^fcm^ 

»gl8©X-AU>XB, «3E©fc»eSffetZU>X 
Sfffl3l/ i &<t'b<}:t-^$!>, zi>^S"P*«, 
C0 0 26]3fc, MlStfE3©WgaS<55X-AU 
>XUB. S2»(Br2)ClHK>f3f«S*a»"ro*. 2 



— tVlrcffifcr* -ZZIZZ •9-«WKBoarWB4'r-*— «- 
*&B»fi^1IIiET*i: ft© 

[0 0 27] Sfc. Jg2&tfM4©§g&&gSI©X-Ab 

>x-e«, mi oyxu)<mmm*®m?ffit\s 
coo28] sgia.tfi?3©K6©g&©x-Au 

>m jB3u>X(L3)©*^ffi£!sftfc>£»:b 

[0 0 29] s&, sgaeKKox-Ai/>xWs 0 

[0 0 30 3 H&tZ, EfflBfeSffittMiJia* 

*>BflJi»hr» J^£gaK*»*l^iB 

[0 031 3 b*>bfti>*e>. EWi9e^o(»ifl^Wo* 

*f 6 n»5fc»> fi©sffiK*©S&3ftfc* < ft 

? X b 3 s fc ^ -5 « . 

[00323 J2U:©£*trar* fc» S8BiKil»fi»f3te 

3SfflJt^JH3BB3^ * 9SffiK8fcM*©:J-7Bai 
[0 0 333 Sfe* EffB£?®»c :?b-XHt(SI 

[ o o 3 4 3 z © «* ? ft:? u-x wts nrc®me?m 
«s ( i ) sffiwaigijDDriz «* vmmzszftu 

(2) #5xi^>XheajiSB«t8Su z:©$flmtz 



—[0 0-3 5-3 HHWBESffifflMffiE** rtBdJB®-*- 
^ftSEK^lvj'nSriSffll/TfcJ:^ ??7.*v 

ft"?**. Jbi&DiififefgK©^ If? 1 5.^313 ©SifiS 

jgs*©!S3 b>x(L3)«. E^^ffi?&^7.^>^b 

[0 0363-^, ^-XKftbfcGWBJfiSffi*^ 
fc*&§>. AJHftflEW** < ft* t A«fl»» 6*&J?**tt 
±©E»Bie¥ffi© if v?* 5 '^ EfflK»&o 
<EFiWB**. b*>bft:6>5. £©3fctt» U>XS© 
CVfiRC EffB'c2yS ; &I2gT* £ t C <* 9 S^QT S £ 

®mt^tz^rz?m<DAM$%b\ z:©u>x©*$d 
fBi 9 < ft 9 » SBBWEfln^swi*. 5 n* . 

|5lS<DSfe6»5. 55©mgiS©j:9C« M2^(Gr 
2) OjUSarOiC E»BieSSi*»«*> A t, ^ 

[003830. 005< I 4><±/4>v I <D. 12 • • (4) 

[0 0 393^4^: <4) ro±ps%isx«t. aw-e© 
EWi3ffi^©J^W3*%S<tt93ar*&», EWf3lfi*B 
■^©-©^©ffll&b^Jt^. mz0kft& (4) ©T 

« t aw-e©EKiBfssB©®W336«ss < ft 9 a 

[00403 8&» §5g6©g^©X-Ab>X©^2lZ 
jj^Ttt, ;>:©^f^: (5) *WET*3i:*??Sb 

2<l R2xHnax/A0l<B7» • • (5) 

fib. 

R2 : S9f3«^2^0ffitiflSft(lAi). 

Hmax : @»r^®b>X©^tti(iiiD). 
AO : 0«r3te!9ffiSltH»'OaEROn). 

[0 0 4 13 ^#^(5) ©"Bg^^x^t. Stlr^ 
mlZAS-SiR^DMEA^FSb. %lRS*^5fiZt«IET 
*3t±»{Zft«, j£tz=£<43£ (5) ©±15g**sx:i» 

-&m<»m&^Kte*tt±-><Qx*<i.<, sat© 

B9f3/e¥ffi©tfi»?*vjv»<tt9«r#*fea*v +^ft0 
»K»6a»6niECC^ SflBieSJffi© ft* 

MffiiSBtftSt^^HBWSfeT*. 
[00423 



[0 0 43 3«SatBte*^ ri(i=l,2,3,...)««S 

mfrb&zxi&B&samem. di 0=1,2,3...) 

«1*«^6^Ti*gCll±aiBRffinSU Ni(i=l, 
2,3...). wi(i=I.2.3...)Oftt«»»6«W. , ri*gO 

*©fflaffl»*»u ««.tf, 1 . 0 x 1 0 e 0 2m 

n«. 1. oxio2«^-r^fl>i:'r« < , 

mz. jkwjkw). *ishi«srcm). a**™-*© 

[0045] SIBStK ftswsatz * 9»ftbfcii« 
[0046] 

mil 

r= - + wixi 



[0047] 



Ai : ukvmmm. 

[ 0 0 4 8 ] 3 fc, =§5^594=. (HOE) 

[0049] 
[»2 3 

i (X) =2r CZ-Ri-XO /ifl 

[0 0 50 3 ' 

<* (X) :fi»fI8k 

Ri : itfaofflfflffiSL 

X :^tSa^OT]©H^. 

[00 51] 
IS1] 



ixnm 1 i 

f=2».S~ 44. 3-73.1 




F*0=3. 41 -5.88-9 87 










rl* -13.813 










di 


3.800 »1 1.8*300 


VI 23. SB 


r2* -10.233 










at 


1.5CD 




rS 247 .389 










d3 


8.440 N2 1.447*9 


*»2 70.44 


r4 -9.1fll 










d4 


1.400 














dS 


12.0T7~S.8afl~2.5O0 




r«-»<H0€)-44.240 










d! 


3.350 N3 1.52510 


w3 58-38 


r?» -22.0B1 










<ST 


3.073 




r8 -9.333 










<JB 


1.000 M4 1.78831 


1/4 47 32 


r» -«5.m 




















r2 





« =-5.400813 
A4= -1.7810TE-04 
A8= 5.507S9e-04 
A8= 2.M536:£-0B 
A10=-2.40716E-09 
A12= 2.2i807E-11 



e =-7.887327 
A4= 1.4047SE-04 
AC= 3.««69lE-08 
AS- 1 .054B9E-07 
A10— 1 .A37B8E-09 
A1Z= J.S0C91E-11 



s=-73*. 241329 
A4= -0.111754-E-oa 
A»= 0.3301S9E-0S 
AS= -0.5I8108E-07 
A10= 0.507383E-D9 



c= 0.206532 
A4= -+. 1TBC1E-05 
AS= -S.292S3E-07 
A8= 2.O7422E-08 
AIO= 4.38087E-10 
A12— 2.1J74SE-11 
A14= 1.B9823E-13 



RZ= O.153141E-03 
R+= B.5JMZCE-04 
R«= -O.2I73O2E-05 
R8= 0.372 1S9E-D7 
R10=-D.3«*371E-09 
R12= 0.4S7051E-12 



rt« 




di 2.400 


[■if ] 

N1 t.84508 


[7 y-tlM 

vl 23.98 


r2» 


17.790 


62 


a. 20a 






ra 


-443.624 


tQ 


a. oa5 


N2 1.S8287 


v2 48.43 


r4 


-11. JM 


d4 


1.70a 






r* 




03 


15.89D~fl.4B7~2.:00 




r6» 


-90.552 


d8 


3.200 


S3 1.5B340 


v3 30.23 


r7« 


-29.753 


<J7 


4.20$ 






r8 


-M.8BS 


<*8 


1 .000 


N4 1.73890 


v4 48.93 


ra 


-59.522 











*=1.Q *='•<> 
A4- -O.3J1S94E-0S A4= -2.78M2E-04 

«= -0.2288846-05 A8= -1.S7370E-06 

A8= fl.892«>9E-fl8 A8- 3.I2134E-0S 

A10=-0.21*460E-O90 A10= 2.J7775E-11 

A12=-3.B041«-12 



A4= 5.B411SE-05 A4= -5.11478E-08 

At* 1.B887SE-08 AB= 1.8B172E-0B 

A4» -« 2I878E-0 AS= -a.20593E-0B 

A10» J.4MW6-0 A10= 1.73412E-09 

A12-1. 400106-11 A12=-1. 7, 5306-11 

A14= B.49B74E-14 *«*• 8.883046-1* 



flZ= -O.SS5464E-03 
R4= 0.M4.I8SE-O5 
BS= 0.42+14SE-06 
H8= -a.240843E-07 
fl10= 0.8S2445E-1O 
fil2= 0.l8B57aE-10 
H14=-0.3a9i1SE-l2 



7 



t=3»^l— 78. 0 -11 2 . 5 FN0=3 .84 

ft* 31.740 



r2« 15.919 

r3 78.274 

r4{H0E) -12.535 

r8*<HC£)-80.954i 

T7» -2B.401 

ra -»0.333 

r9 -W.4B1 



A4= -3.B602SE-C4 

ac= -T.aissae-oi 

A3= -«.a«1SE-0S 
A1D= 2.B264BE-11 
A12= 8.2a698E-12 



41 2.500 
d2 3. +17 



A3 



.040 



d4 1 .700 

<tt 14.192- 

d8 3. 200 

d7 4.290 



01 1 .38340 i/1 30.23 



HZ 1.52510 1/2 SO. 38 



.471— 2. SOS 

H3 1.38340 v3 10. 2 1 



U 1.74590 *A 43.93 



«=1.0 

A4= -8.87878E-04 
A8= -«.S3773EHJ7 
A8= 3.04238EHJ8 
A10=-9.9579JE-11 
A12= 3.38M8E-12 



e=KO 

A4= 0.84253ZE-04 
A8= 0.5124B4-E-OB 
Aft: -0.1384H2E-07 
A 10= O.17O72BE-09 



A4= 9.87099EHJ6 
A6» 7.S1134E-07 
Afl= -4.451 70E-0a 
A10= 1.07M1E-C9 
A12— 1.29WSE-11 
A 14= 8.4S147E-U 



R2= -0. 728898 E-Oa 
R4= 0.S5OOSOE-OS 
R8= -0.8838786-07 
RB- 0.98201 26-09 
R10= 0.302818E-10 
fll2=-0.1lO8lOE-11 



R2= 0.741273E-03 



b«= a.Bii7j5E-oa 

R8= -0.1BB7S0E-07 
914= 0.24B798EHJB 
812=-0.10W42E-11 
[§4J 



3 



FN0=5.»~«. 77-10. 



rl*<H0E> J7.S78 


d1 1 .80D 


[■tf ] 
N1 1 .66*11 


17 


Si .11 


ra« 


i4.m> 


tJ2 


fl. 457 








n 


41.570 


d3 


3. BOO 


N2 1 41749 


v2 


70 4* 


t* 


-11 .830 


d4 


1.800 








rs 


«(«9! 


d5 


11.855- 


7.ss7*-a.2oa 






ra« 


-30.808 


ds 


2. sac 


H3 1.58340 


1/3 


30 23 


TT 


-14.439 


d7 


2.6GB 








r» 


-fl.97fl 


d8 


i.oaa 


N4 1 .6«7SS 




4i .a a 


r9 


-u.eoa 













«=3.847SDO 
A4= i.a«21DE-OS 
AS- -S.X55l0e-O7 
Afc 4.9537QE-08 
A1lte-*.97010E-Ifl 
A12= 4..97BC0E-U 



fl2= -O.SOODOOE-03 
ftt= 0.200W1E-04 
RS= -D.4779O1E-06 
R8= O.22OIB5E-08 
R10*-O.2StiSlE-09 
R12= 0.«BM75E-11 
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{**m s> 

f=3».o~-?*.ao~ia».i FN0=4.< 
[0**41 HilHB] 

fit M.«14 



r2» 



2+.7J 



ri -M.D15 
rAtHOE) -U.5M 
r3 »(«!>) 
ra* -Mi. 311 
r7» -27.851 



ra 



-11.978 



Efl 2. 449 

t£ 3.S9* 

da 3.300 

<J4 1 .700 

d5 lfl.257- 

<1S 3.200 

<T7 3.550 

d* I .COO 



r9(H0E) -T6.BB3 
ri 

s=1.0 

A4s -2.2UI1E-04 

*«= -i.asjnE-oe 

AB= -Z.3MUE-C9 
AIO— 3.5S2J66-10 
A12= 1.S 



1.94306 vt 23 .a a 



N2 1.58144 w2 4C.83 



8.488- 2.200 

03 1.58344 f3 30.23 



S=1.0 

A4= -t.S43S1E-<!4 
A6= -2.1528$E-D« 
A8= 1.88BS0E-08 
A10=-1. 13304 E-10 
A12= 7.87022E-12 



e=1. D 

A4= 4.8B983E-05 
A«= 2.21M1E-06 
AB= -1.004«E-C7 
A10= 1.SS3WE-09 
A12— 1. 537*3 E-11 
A14= 5.30t71E-14 



e-=1.0 

A4= -8.39358E-M 
A8= 2.3T1KE-08 
AS= -1.05882E-07 
A10= 1.71S75E-09 

Ai2=-i.3tsaaE-ii 

A14= 4.W07E-14 



32= -0.120000E-02 
IM= 0.2871 14E-0S 
R8= 0.S71MTE-07 



RI2=-0 I75DSS-11 

C00 563BI5~H10«, zn^nmiEmtmi ~ 

3iz«i5T*JDijffii'^**. mm&&&& 
<&jRH*!iru sn3^n«v ^6«e, # 

jSRIL SftlZ>tt£5T^JSmiR^ltZ»ot. 198(d) 
ttdML SE»(c)«c«U -jefflB»(g)«sSSK«r*S8 



t9 

H2= 0. 28741 «-0Z 
H4- -0.151 
flfl= O.19S10OE-08 
Ri= -0.13£S3«£-O8 
H10- Q.7ja3aOE-11 
H12— 0.8I8«S1E-14 

[0 0 571S86M1~S66IH5«, mil2^4^:(4) 
jSKf < 5) ^S£T*o OTfflSC, Sfi&$'ll~SSS*iJ 
5C*»*SuE*f« (4) Rtf < 5) C«J5f 

[OO 58] 



















SIM 


«2« 


9mm 




-0 DOS 




2.20 


S»ffl2 


a mi 




a. io 






9,941 


9, ft? 


7.S6 


11.73 


atw 


0.044 




B. 42 
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JP6324262A2: IMAGE PICKUP OPTICAL SYSTEM 
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Purpose: To provide an image pickup optical 
system in which various aberrations, specially 
chromatic aberration are excellently compensated 
by constituting the optica! system combining a 
diffraction type optical element with a refraction type 
optical element. 

Constitution: This system is composed of at least 
one diffraction type optical element having a 
positive refractive power, at least one refraction 
type optical element having a positive refractive 
power and at least one refraction type optical 
element having a negative refractive power. r1-r14 
represent the radii of curvature of respective 
surfaces and d1-d13 represent the intervals 
between the respective surfaces. At least one 
refraction type optical element having a positive 
refractive power and at least one refraction type 
optical element having a negative refractive power 
mainly compensate the convergence of a light spot, 
the curvature of field and the distortion aberration 
etc By adding the diffraction type optical element 
having a positive refractive power to them the 
chromatic aberration over wide wavelength regions 
is compensated. 
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